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Introductory Remarks 

A s p e c i a l  sess ion  of Commission 2 1  (luminescence du c i e l )  of 

t h e  I n t e r n a t i o n a l  Astronomical Union w i l l  be convened a t  t he  XII th  

General Assembly (August 1964 ; Hamburg) t o  consider  t h e  cu r ren t  

s t a t u s  of research on t h e  zodiaca l  l i g h t .  

prepared t o  f a c i l i t a t e  a c r i t i c a l  review o f  t h e  zodiaca l  l i g h t  

problem (with p a r t i c u l a r  emphasis on r e s u l t s  during the  tr iennium 

1961-1964) by p a r t i c i p a n t s  i n  t h i s  spec ia l  sess ion .  

This  summary r epor t  was 

Accurate measurement of t h e  Stokes parameters of  t h e  night- 

sky rad ia t ion  a t  high ec l ip t ic  l a t i t u d e s  i s  now poss ib l e ,  and 

c a r e f u l  c a l i b r a t i o n  combined with new techniques f o r  separa t ing  

t h e  zodiaca l  l i g h t  from t h e  airglow and s t a r l i g h t  i n  these  regions 

w i l l  con t r ibu te  g r e a t l y  t o  our understanding o f  t h e  physics of t h e  

night-sky r ad ia t ion  i n  general  and the zodiacal  l i g h t  i n  p a r t i c u l a r .  

I n  view of t h e  considerable  disagreement i n  observa t iona l  results 

i n  t h e  oft-observed b r igh t  por t ions  of t h e  zodiaca l  l i g h t  and the  

ensuing d i f f i c u l t y  i n  specifying the  na ture  of  t h e  in t e rp l ane ta ry  

matter, we have r e s t r i c t e d  ourselves t o  a de t a i l ed  survey (numerical 

r e s u l t s ,  r a t h e r  than a c r i t i q u e )  of those  r e s u l t s  i n  t h e  plane of  

t h e  e c l i p t i c  t h a t  were ava i l ab le  t o  t h e  author .  

This  survey i s  presented i n  the form of t a b l e s  and graphs of 

t h e  sur face  br ightness  ( radiance)  and degree of  po la r i za t ion  of 

t h e  zodiaca l  l i g h t  a s  a funct ion of e longat ion,  E , i n  t h e  plane 

o f  t h e  e c l i p t i c .  

evening observat ions,  and, whenever poss ib le ,  t h e  s p e c t r a l  region 

o r  e f f e c t i v e  wavelength i s  specif ied.  

No d i s t i n c t i o n  is made between morning and 
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Notes (see P- 5) 

Color 

€ 

5" 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
30 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
16 0 
16 5 
170 
175 
180 

w 
B 

1955 

75w 
498 
4 m  

295* 

255* 

287 

186 

16 0 

177 

169 

127 

144 

93 

4060i 

D-K 
1963 

1140 
690 
535 

350 

220 

150 

4140 

D-A 
1960 

900 
690 
530 
410 

300 

220 

160 

110 

77 

4355 

P 
1961a 

3150 
1660 
1230 
926 

697 

380 

292 

246 

223 

191 

Surface brightness a 
plane of the ecliptic 

i. ii . iii. 

4470 4500 4500 

BL-I LVR FBG 
196 lb 1937 1955 

3080 
16 41 
1100 
785 
616 
491 
407 
343 

2335 
2295 1690 
16 91 1270 
1323 
106 3 820 
864 
719 542 
622 
538 
468 
414 
371 
329 
297 
270 

255 

255 
305 
335 

* interpolated vdue 



1 

I 

ITable la. 

'f the zodiacal l i gh t  in the 
!in sl0(vis) units (see p. 5). 

I 

iv . 
46 30 

RO 
196 2 

1938 
n 7 6  

86 0 
6 58 
553 
488 
446 
412 

377 

182 

206 

26 5 

page 2. 

iv . V. 

blue blue 5220 5280 5300 5300 5300 
B E-S D-A RO RPTD R-RF: W 

1955 1957 1960 196 2 1954 1956 196 3b 

42 5* 

335* 

203 

177 

93 

110 

127 

118 

144 
95 
96 

102 
118 110 

117 

700 
500 
390 

250 

170 

120 

91 

59 

20 

2108 
1275 
938 
759 
637 
567 
506 
455 

379 

2331 
1594 
1184 
945 
755 
601 
498 
426 
371 
329 
297 
271 
247 
229 
211 

2200 
1525 
1130 
900 
730 
615 
520 
445 
385 
335 
300 
270 
250 
230 
215 
205 
195 
190 
185 
185 
190 
195 
200 
200 
205 
215 
220 
230 
240 
245 
260 

2 



Notes (see p. 5) 

Color 

€ 

5" 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
16 0 
16 5 
170 
175 
180 

5410 i  

D-A 
1960 

5425 5430 

P BE-S 
196 la 1953 

2570 
1820 
1150 

740 875 
570 
450 558 

280 392 

180 320 

120 254 

74 232 

65 211 

855 
725 
615 
515 
450 
395 
360 
325 
290 
255 
225 
200 

5430 

196 3 
D-K 

880 
680 
520 

320 

200 

150 

Tab 

Surface brightness of the 1 

of the ecliptic in SIO(vie/ 
1 

vi. 

? 

F 
1947 

480-550 

300-350 

vii . 
? 

F 
1947 

1.29 
1.00 

55 

33 

.22 

15 

viii . 
? 

D 
1952 

690 
560 
430 

220 

140 

100 

70 

I 



I 

*' 

l e  lb. 

hodiacal light in the plane 
1 units, cont'd. (see p. 5). 

ix. 

v i s u a l  v i s u a l  v i s u a l  

E KA DUM 
1958 1961 1962,1963a 

1230 

630 350-450 
(E=43") 770 

420 220 

270 (E-57") 462 

180 327 
(c-72" 334 

130 

110 

16 6 

16 6 

200 

visual yellow 

F E-S 
1964b 1957 

iv. 

6165 

RO 
196 2 

1970 
1320 
996 
7'86 
6 50 
545 
476 
434 

356 

page 3. 

X. 

6200 6300 6380 

BL-I BL P 
1961b 1956 1961a 

5170 
3036 
1945 1206 2020 
1340 856 1290 
972 638 1010 

568 400 645 
730 499 

449 
36 5 432 
301 
253 327 

278 

237 

202 

2 



t 

Degree of polasizaf 
the plar 

Notes (see p.6) Xii. x i i i  . XiV . xv. 

Color ? blue 5 2 2 0 i  5300 5410 5410 

DU P D-A W D-A D-A 
1925 l%la  1960 196 3b 1960 1960 

€ 

5" 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65  
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
16  5 
170 

.125 

.125 

.130 

.150 e 22 

.130 

.10 17 

.06 

.04 

.025 15 

.12 

.12 

.16 
19 

.21 

. 2 1  

.22 

.22 

.22 

.22 

.148 

.171 
159 

183 
e 197 
.208 
.218 
.225 
.229 
.226 
,217 
204 

,186 
.168 
.151 
135 

.120 

.107 
9095 .a5 
077 

.069 

.058 

.042 
027 

.016 
e 006 

15 
.16 
17 

.18 
19 

.20 
19 

.18 

.16 
15 
13 
.11 

17 
. 2 1  
25 

.26 

.26 

.26 
25 

.22 
23 

175 
180 .oo 



I 

L I 
/Table 2. 

/ion of the zodiacal light i n  
e of the ecliptic.  

x v i .  

1 5430 v i s u a l  

I D-A BE -S 
1953 

I 
~ 1960 , 

15 
.16 
17 

.20 

.22 

.22 

.22 

.21 

.20 

.18 

.16 

. l a  
.234 . 230 
.220 
,223 
.207 
190 
.172 
.145 
.131 
.122 
.ll6 
.io8 

v i s u a l  

E 
1958 

.20 

29 

0 31 

33 

36 

8 35 

36 

xvii . 
v i s u a l  

RO 
196 2 

.10 
13 
.14 
.16 

19 

.22 

xvlii . 

Hu 
1951 

15 

.20 

.21 

19 

17 

.12 

? 

T 
y ,1939 

15 

xix . 
green 6 200 

P BL-I 
1961a 1961b 

23 

.21 

.20 

.165 

.16 

15 

.loo 

.152 

.217 

.268 

. 306 

.314 

.320 
32 
32 

.292 

3 



. 5 

Notes 

Table l a :  

i. These r e s u l t s  were taken from a logari thmic p l o t  and were 
converted from br ightnesses  i n  u n i t s  of t h e  in t eg ra t ed  s o l a r  
d i s k  t o  S lo (v i s )  u n i t s  using the s o l a r  s p e c t r a l  i r r ad iance  
data  of  Johnson (1954). 

ii. The o r i g i n a l  paper does not  include average resul ts-only 
4 s e t s  of isophotgs which i i f f e r  with season. 
given here  f o r  35 * €  G100 
a s  given by Roach, e t  a l .  (1954). 
were taken from R o a s  a n d  Rees (1956). 

As given by Peterson (1961). 
l ength  f o r  t h i s  s e t  of white- l ight  observations.  

The results 
are  an average o f  those  i soph t t e s  

The r e s u l t s  f o r  € > l o 0  

iii. 45001 i s  t h e  e f f e c t i v e  wave- 

i v .  To maintain i n t e r n a l  consistency i n  Robley's work, we have 
used h i s  conversion f a c t o r s  t o  express hit :  r e s u l t s  i n  Sl0(vis) 
u n i t s .  

V. Roach, -- e t  a l . ' s  (1954) Approximation 111. 

Table l b :  

v i .  

v i i .  D i s t r ibu t ion  r e l a t i v e  t o  the  value a t  40 elongat ion;  a s  

As given by Karyagina (1961). 

given by Divari  (1952). 

0 

v i i i .  The s p e c t r a l  region was no t  given, nor was it s t a t e d  whether 
t h e  r e s u l t s  a r e  i n  photographic o r  v i s u a l  u n i t s .  

In  t h e  s p e c t r a l  region 4900-5500A. 
0 

ix. 

X. "One morning observation only". 
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Notes (Continued) 

Table 2 :  

x i i .  

x i i i .  

x iv  . 
xv . 
xvi. 

x v i i .  

x v i i i .  

x ix .  

Figure 

This  f irst  quan t i t a t ive  determination o f  t h e  po la r i za t ion  
of zodiaca l  l i g h t  was based on a photographic study of t h e  
night-sky r ad ia t ion .  

One n i g h t ' s  observat ion (26 October 1957). 

One n i g h t ' s  observation (27 October 1957). 

One n i g h t ' s  observation (28 October 1957). 

Average of 3 n igh t s  and 2 colors .  

Average of r e s u l t s  i n  b lue  and i n  green. 

Mean values  from morning and evening r e s u l t s  i n  1945, 
1948, and 1949. These r e s u l t s  were obtained with 2 broad- 
band pho toe lec t r i  u n i t s  having maximum sen i t i v i t i e s  i n  

Unsmoothed r e s u l t s  of polar iza t ion  measurements a t  44701 
were a l s o  given (but  are not shown here) ,  and 

t h e  v i s i b l e  (4500 1 ) and near i n f r a red  (7200 1 ). 

t o  be s l i g h t l y  higher  than the  r e s u l t s  a t  6200 ii . hey appear 

1: 

I n  Figure 1 w e  have p lo t t ed  representa t ive  post-1950 r e s u l t s  
f o r  t h e  sur face  br ightness  of t h e  zodiaca l  l i g h t  as a funct ion of 
elongat ion,  E , i n  t h e  plane of the e c l i p t i c .  
i n d i c a t e  t h e  disagreement i n  zodiacal l i g h t  photometry, we have 
p l o t t e d  r e s u l t s  only i n  t h e  v i s i b l e  s p e c t r a l  region (* 5200-56001). 
The u n i t  o f  br ightness  i s  10th magnitude (v i sua l )  GO s t a r s  per  
square degree ( Sl0(vis) u n i t s ) .  

To more c l e a r l y  

Figure 2 :  

I n  Figure 2 we have p lo t t ed  the  d i s t r i b u t i o n s  of  po lar iza t ion  
which a r e  i i s t e d  i n  Tsble 2.  
reg ion  160 E 180 a r e  s t i l l  being analyzed, but  t h e  author  
was unable t o  detect  any polar iza t ion  a t  t h e  an t i - so l a r  po in t  
(Weinberg, 1964a). 

Polar iza t ion  measurements i n  t h e  
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A Bibliography on Zodiacal Light and Gegenschein during t h e  
Triennium 1961-1964 

This non-annotated bibliography i s  a compilation of zodiaca l  

l i g h t  and gegenschein references during t h e  period January 1961 

through June 1964 yhich were ava i lab le  t o  or known of by t h e  au thor ,  

Also included a r e  papers on c lose ly  r e l a t e d  problems which make 

use of zodiacal  l i g h t  r e s u l t s .  

another bibliography on the  closely-related top ic  of i n t e rp l ane ta ry  

mat te r ,  bu t  w e  have included severa l  re fe rences  on t h i s  and o the r  

r e l a t e d  sub jec t s  on t h e  b a s i s  of our b i a s  a s  t o  what should be 

included i n  such a bibliography. 

I t  was not  our  i n t e n t  t o  provide 

References 

, 1964, Brief descr ip t ion  of Ney's and Regener's 
IQSY zodiacal  l i g h t  programs, P rep r in t  o f  t h e  U .  S. program 
f o r  IQSY, 39-40, May. 

Alexander, W .  M . ,  C .  W .  McCracken, L. Secretan,  and 0. E .  Berg, 
1962, Rocket, s a t e l l i t e ,  and space-probe measurements of 
i n t e rp l ane ta ry  dus t ,  I G Y  Bul l . ,  no. 61, 7-16, Ju ly ;  1962, i n  
-- Trans. Amer. Geophys. Union, 43, 351-360; 1963, published a s  
"Review of Direc t  Measurementaof In te rp lane tary  Dust from 
S a t e l l i t e s  and Probes", i n  Space Research I11 ( W .  P r i e s t e r ,  
ed.  ) , 891-917, (New York: 

-- - -  

Inters- - 

Beggs, D.  W . ,  D .  E .  Blackwell, D .  W. Dewhirst, and R.  D .  Wolsten- 
c r o f t ,  1964a, Further  observations of t h e  zodiaca l  l i g h t  from 
a high a l t i t u d e  s t a t i o n  and inves t iga t ion  of  t h e  in t e rp l ane ta ry  
plasma: I .  Introductory survey and photoe lec t r ic  measurements 
of br ightness ,  - -  Mon. Not. Roy. Astron. E., 127, 319-328. 



12 

Beggs, D.  W . ,  D .  E .  Blackwell, D .  W .  Dewhirst, and R.  D .  Wolsten- 
c r o f t ,  1964b, Further  observations of t he  zodiaca l  l i g h t  from 
a high a l t i t u d e  s t a t i o n  and inves t iga t ion  of  t h e  in t e rp l ane ta ry  
plasma: 11. Spectrophotometric observat ions and t h e  e l ec t ron  
dens i ty  i n  in te rp lane tary  space, - _ L  Mon. Not. Roy. Astron. - SOC., 
12  7, 329-340. - 

Blackwell, D.  E . ,  J962, The zodiacal l i g h t ,  Science 

Blackwell, D.  E . ,  1963, Remarks on t h e  l i m i t a t i o n s  of o p t i c a l  methods 
f o r  measuring e lec t ron  dens i t i e s  i n  t h e  corona and i n t e r -  
planetary space,  Space Science Reviews, - 1, 612-614. 

Blackwell, D.  E .  and M. F .  Ingham, 1961a, Preliminary r e s u l t s  of  
zodiacal  l i g h t  observations from a very high a l t i t u d e  s t a t i o n ,  
Observatory, 81, 1-3. 

Blackwell, D.  E .  and M. F. Ingham, 1961b, Observations of t h e  zodiacal  
l i g h t  from a very high a l t i t u d e  s t a t ion :  I. The average 
zodiacal  l i g h t ,  -- Mon. Not. Roy. Astron. - -  SOC., 122, 113-127. 

Blackwell, D. E .  and M. F. Ingham, 1961c, Observations of t h e  zodiacal  
l i g h t  from a very high a l t i t u d e  s t a t ion :  11. Electron d e n s i t i e s  
i n  in t e rp l ane ta ry  space,  E. - Not. Roy. -- Astron. &., 122, 129-141. 

l i g h t  from a very high a l t i t u d e  s t a t ion :  111. The dis turbed 
Blackwell, D.  E .  and M. F. Ingham, 1961d, Observations of t h e  zodiacal  

zodiacal  l i g h t  and corpuscular r ad ia t ion ,  -- Mon . Not. Roy. Astron. 
SOC 122, 143-155. - 

Brandt, J. C .  and P. W .  Hodge, 1961,  Lunar dust  and t h e  gegenschein, 
Nature, - 192, 957. 

Briggs,  R.  E . ,  1962, Steady-state space d i s t r i b u t i o n  o f  meteoric 
p a r t i c l e s  under t h e  operation of t h e  Poynting-Robertson e f f e c t ,  
Astron. J., 67, 710-723. 

Chuvaev, K.  K . ,  1962, A separation of t h e  l i g h t  from t h e  n ight  sky 
i n t o  i t s  components, Soviet  Astron.-AJ, 5 ,  526-535, t r a n s l a t i o n  
of 1961, A s t .  Zhur., 38, 692-705. 

- -  - -  
Dewhirst, D.  W . ,  1963, Further  observations of t h e  zodiacal  l i g h t  

from a high a l t i t u d e  s t a t ion  and inves t iga t ion  of t h e  i n t e r -  
planetary plasma, account of papers by Beggs, Blackwell, 
Dewhirst, and Wolstencroft (1964), Observatory, 83, 232-233. 



13 

Divar i ,  N. E!., 1964, Lunar effects on zodi-acal br ightness ,  Soviet  
Astron.-AJ, - -  7, 547-548, t r a n s l a t i o n  o f  1963, A s t .  -- Zhur. , 40, 
717-718. 

Divari ,  N .  B. and S. N. Krylova, 1963, Pho toe lec t r i c  observat ions 
of zodiaca l  l i g h t  from a high-al t i tude observatory,  Soviet  
Astron.-&, 2 ,  391-398, t r a n s l a t i o n  o f  1963, - A s t .  - Zhur. , - 3  40 
514-522. 

Dumont , R .  , 1962, L'elimination de  l a  luminescence atmosphbrique 
dans l a  photomgtrie photoglectrique de l a  lumisre zodiacale ,  
Compt. Rend., 254, 4428-4430. 

Dumont , R .  , 1963a, Sgparation des  composantes e x t r a t e r r e s t r e  e t  
atmosphkrique de l a  lumie\re du c i e l  nocturne au p6le  e t  en 
d i f f g r e n t s  po in t s  du c i e l ,  Compt. Rend., - 256, 1447-1449. 

Dumont , R .  , 1963b, Mesures photom'etriques de l a  lumie're zodiacale  
e t  du gegenschein cor r iggs  de l a  luminescence atmosphdrique , 
Compt. Rend., 257, 2242-2245. 

Elsssser, K . ,  1963, The zodiaca l  l i g h t ,  P lane tary  Space - Sei., ll, 
1015-1033. 

Fesenkov, V .  G . ,  1961a, On t h e  observation condi t ions of  zodiaca l  
l i g h t  during a s o l a r  ec l ip se  ( t r ans l a t ed  t i t l e ) ,  i n  - Izv .  
Akad. Nauk Kazakh. S.S.R. , 12, 15-20. 

Fesenkov , V . G .  , 1961b , Zodiacal l i g h t  ( t r a n s l a t e d  t i t l e ) ,  Pr i roda , 
-- -- -  - 

no. 3 ,  5-8. 

Fesenkov, V .  G., 1 9 6 1 ~ ~  The polar iza t ion  of emission l i n e s  i n  t h e  
spectrum of  t h e  n igh t  sky, Soviet  Astron.-AJ, - -  4, 749-753, 
t r a n s l a t i o n  of 1960, A s t .  Zhur. , 37, 796798.  -- - 

Fesenkov, V .  G . ,  1962, On t h e  densi ty  of meteoric matter i n  i n t e r -  
p lane tary  space i n  t h e  l i g h t  of t h e  poss ib le  ex is tence  of a 
dus t  cloud around t h e  e a r t h ,  Soviet  Astron.-AJ,!5, 775-778, 
t r a n s l a t i o n  of 1961, A s t .  Zhur., 38, 1009-lox. -- - 

Fesenkov, V .  G . ,  1963a, Conditions of  d i s in t eg ra t ion  of a s t e r o i d s  
from observat ions of t h e  proper t ies  of t h e  zodiaca l  l i g h t  
( t r ans l a t ed  t i t l e ) ,  A,J.&,h. J., I, no. 5, 1250-1253, May, 
t r a n s l a t i o n  of 1959, I zves t .  As t rof ie .  Ins t .  Akad. Nauk 
Kazakh. S.S.R. , S,  3-12; see w i e z s  = e n m y  
D .  E .  B l ~ c h e l l ,  1254. 



1 4  

Fesenkov, V .  G . ,  1963b, Correction of photometric observat ions of 
t h e  zodiacal  l i g h t  f o r  tropospheric s c a t t e r i n g ,  Soviet  Astron.-AJ, 
- 7, 23-27, t r a n s l a t i o n  of 1963, - Ast. - * , -  Zhur 40, 3 m  

observat ions of t h e  zodiacal  l i g h t  f o r  t h e  effect o f  t ropospheric  
Fesenkov, V .  G . ,  1964a, A table  for  the  reduct ion of photometric 

s c a t t e r i n g ,  Soviet  Astron. -AJ - -  , 7,  670-676 , t r a n s l a t i o n  of 1963, 
A s t .  Zhur., 40, 882-888. -- - 

Fesenkov, V . G .  , 1964h , Isophotes of zodiaca l  l i g h t  from observat ions 
made i n  Egypt during t h e  autumn of 1957, Soviet  Astron.-AJ 
- 7 ,  829-834, t r a n s l a t i o n  of  1963, I_- A s t .  Zhur., - 40, 1085-10Gr 

Giese, R .  H . ,  1961, Streuung elektronmagnetischer Wellen an 
absorbierenden und d ie lek t r i schen  kugelfijrmigen Einee l te i lchen  
und an Gemischen solcher  Teilchen, - -  Zeits. f .  Astrophys. ,  - 51, 
119-147. 

Giese , R .  H . ,  1963, Light s c a t t e r i n g  by small p a r t i c l e s  and models 
o f  i n t e rp l ane ta ry  matter derived from t h e  zodiaca l  l i g h t ,  
Space Science Reviews, - 1, 589-611. 

Giese, R .  H .  and H .  Siedentopf,  1962, Optische Eigenschaften von 
Modellen der  in te rp lane taren  Materie, - -  Zeits. f .  Astrophys., 
54, 200-216. - 

Gi l l e t t ,  F. C . ,  E .  P .  Ney, and W. A .  S t e in ,  1963, Outer corona and 
zodiaca l  l i g h t  measurements, Proceedings of  P ro jec t  APEQS 
Symposium, December, and 1964, Douglas A i r c r a f t  Co. Rept. 
Na. 6-36443, 59, March. 

G i n d i l i s ,  L. M., 1962, Absolute spectrophotometry o f  t h e  continuous 
spectrum o f  t h e  counterglow ,- Soviet: Astron. -AJ , 6,  67-76, 
t r a n s l a t i o n  o f  1962, A s t .  Zhur., E, 93-106. 

- -  
- 

G i n d i l i s ,  L. M., 1963, The gegenschein a s  an effect  produced by 
t h e  s c a t t e r i n g  o f  l i g h t  from p a r t i c l e s  of  i n t e rp l ane ta ry  
dus t ,  Soviet  Astron.-AJ, - 6, 540-548, t r a n s l a t i o n  of  1962, 
A s t .  Zhur., 39, 689-701. -- - 

G i n d i l i s ,  L. M. and Z .  V. Karyagina, 1964, Energy d i s t r i b u  ion i n  
t h e  counterglow s ectrum i n  the region I& 3900-6500 d 
( t r ans l a t ed  t i t l e y ,  A s t .  Zhur., 41, 116-121. 

G i n d i l i s ,  L. M. and N .  N .  P a r i i s k i i ,  1961, The i n t e n s i t y  of  t h e  
p r i n c i p a l  emission l i n e s  of the n igh t  sky i n  t h e  region 
of  t h e  gegenschein, Soviet  - - -  Astron.-AJ, 5, 72-77, t r a n s l a t i o n  
of 1961, A s t ,  Zhur., 38, 99-106. -- 



15  

Harrison, E .  R . ,  1961, Solar  wind and t h e  gegenschein, Nature,  - 2  189 
993-994. 

Harrison, E .  R . ,  1962, The e a r t h ' s  d i s t a n t  
- J. 6, 479-492. 

Harwit, M . ,  1963a, Origins of t h e  zodiacal 
Res., 68, 2171-2180. 

magnetic f i e l d ,  Geophys. 

dus t  cloud, - J. Geophys. 

Harwit, M., 1963b, Inf ra red  appearance of d i f f e r e n t  zodiaca l  cloud 
models, Paper presented a t  the 12th I n t e r n a t i o n a l  Colloquium 
of  t h e  Astrophysical I n s t i t u t e ,  LiGge, 24-26 June. 

Hope, E .  R . ,  1961, Confirmation of outer atmospheric asymmetry 
postulated t o  explain the  f a l s e  zodiaca l  l i g h t ,  Nature,  -3 192 
742. 

Huruhata, M., 1964, Photoe lec t r ic  observations of  t h e  photometric 
a x i s  of the  zodiacal  l i g h t ,  Tokyo Astronomical Observatory, 
unpublished manuscript. 

Ingham, M .  F . ,  1961, Observations of t h e  zodiacal  l i g h t  from a 
very high a l t i t u d e  s t a t i o n :  I V .  The na ture  and d i s t r i b u t i o n  
of  t h e  in t e rp l ane ta ry  dus t ,  E. - Not. Roy. Astron. e. , 
122. 157-176. 

Ingham, M .  F. , 1962a, The nightglow spectrum: I.  h&3700-4650 A ,  
Mon. Not. Roy. Astron. - SOC., 124, 505-522. - -  

Ingham, M. F . ,  1962b, The nightglow spectrum: 11. HQI r ad ia t ion  
i n  t h e  n ight  sky, Mon. Not. Roy. Astron. - SOC., 124 ,  523-532. -- 

Ingham, M. F . ,  1963a, The p r o f i l e  of an absorpt ion l i n e  i n  t h e  
spectrum of t h e  zodiacal  l i g h t ,  Mon. Not. Roy. Astron. - SOC., - -  
126, 377-380. - 

Ingham, M .  F . ,  1963b, In te rp lane tary  matter ,  Space Science Reviews, 
1, 576-588. - 

James, J. F . ,  1963, The zodiacal  l i g h t ,  - New S c i e n t i s t ,  

Karyagina, Z .  V . ,  1961, The energy d i s t r i b u t i o n  i n  t h e  spectrum of 
zodiaca l  l i g h t  , Soviet  Astron. -AJ , - 4 , 828-832, t r a n s l a t i o n  of 
1960, A s t .  Zhur., 37, 882-887. -- - 

L i t t l e ,  S . ,  B. J .  O'Mara, and L. H .  Aller, 1964, Light s c a t t e r i n g  
by small p a r t i c l e s  i n  t h e  zodiacal l i g h t ,  Paper presented 
a t  116th AAS meeting , Flags t a f f ,  Arizona, 24-2 7 June. 



16 

McCracken, C .  W .  and W .  M. Alexander, 1961, The d i s t r i b u t i o n  of 
small i n t e rp l ane ta ry  dust  p a r t i c l e s  i n  t h e  v i c i n i t y  of t h e  
e a r t h ,  i n  Proceedings of the  Symposium on t h e  Astronomy and 
Physics of Meteors, held a t  Cambridge, Mass.; 1962, Geo hys. 
- Res. Paper No. 75, AFCRL-62-497, 314 pp., May; 1962, & 
Technical Note D-1349, NASA N62-14090, Ju ly  ; and 1963 , 
Smithson. Contrib.  Astrophys., 7. 

-- -- 

- 
Ney, E .  P . ,  1962a, Ecl ipse observations of t h e  zodiacal  l i g h t ,  

Sky and Telescope, 23, 267-271. 

Ney, E .  P . ,  1962b, Summary Report, Atmospheric PhysicE, University 
of Minnesota, January-September. 

Ney, E.  P . ,  W .  F. Huch, and R .  Maas, 1961, Zodiacal l i g h t  measure- 
ments from bal loons,  Paper presented a t  109th AAS meeting, 
Denver, December; a b s t r a c t  published i n  Astron. J . ,  -, 67 
120, 1962. 

Nikolsk i i ,  G .  M . ,  1961, Photoelectr ic  observat ions of zodiacal  
l i g h t  a t  Alma-Ata  ( t r ans l a t ed  t i t l e ) ,  Geomagnetizrn - i 
aeronomiya, - 1, 354-358. 

Peterson, A .  W . ,  1961a, Three-color photometry of t h e  zodiacal  
l i g h t ,  Astrophys. J . ,  133, 668-674. 

Peterson,  A .  W .  , 1961b, P re l imimry  inves t iga t ion  of  t h e  inf ra red  
thermal emission from the  zodiacal dus t  cloud, GD Report 
--- ERR-FW-100, 1 September. 

- 

Peterson,  A ,  W . ,  1961c, The zodiacal  l i g h t  problem, GD Report - 
ERR-FW-102, 1 October. --- 

Peterson,  A .  W . ,  1963a, An inves t iga t ion  of t h e  thermal r ad ia t ion  
from t h e  in t e rp l ane ta ry  medium, GD Report ERR-FW-180 
15  January. . 

- - -2 

Peterson ,  A .  W .  , 1963b, Thermal rad ia t ion  from i n t e rp l ane ta ry  
dus t ,  Astrophys. J . ,  138, 1218-1230. 

Peterson,  A .  W .  , 1963c, Thermal rad ia t ion  from i n t e rp l ane ta ry  
dus t  - 11, Paper presented a t  the "Conference on Cosmic 
Dust" sponsored by t h e  New York Academy of Sciences, 
22-23 November. 

Piddington, J .  H .  , 1962, The cis-lunar magnetic f i e l d ,  Planetary 
Space Sc i . ,  2, 305-318. 



c 

1 7  

Pskovskii ,  Yu. P . ,  1962, Dusty mater ia l  i n  t h e  v i c i n i t y  o f  t h e  
e a r t h  ( t r ans l a t ed  t i t l e ) ,  Priroda , No. - 1 2 ,  68-73. 

Redman, R. O . ,  1962, Zodiacal l i g h t  and n igh t  sky, i n  "Reports 
from Observatories", Quar t .  2. Roy. Astron. - SOC., 3, 115. 

Redman, R .  O . ,  1963, Zodiacal l i g h t  and n igh t  sky, i n  'Troceedings 
of Observatories", Quart. J.  Roy. Astron. SOC. , 4 ,  95. - - -  

Rich te r ,  N. B . ,  1962, The photometric p rope r t i e s  of in t e rp l ane ta ry  
mat te r ,  Quart. J. Roy. Astron. S O C . ,  3 ,  179-186. - - -  

Roach, F .  E , ,  1964a, The l i g h t  of the  n ight  sky: as t ronomical ,  
i n t e rp l ane ta ry  and geophysical,  Submitted t o  Space Science 
Reviews, May. 

Roach, F .  E . ,  1964b, An i sophota l  map of t h e  zodiacal  l i g h t ,  
Paper presented a t  116th AAS meeting, F l a g s t a f f ,  Arizona, 
2 4-2 7 June. 

Roach, F.  E .  and L .  L. Smith, 1964, Absolute photometry of t h e  
l i g h t  of t h e  n igh t  sky, NBS Technical Note,No. 214, 29 June. - - 

Robley, R . ,  1962, Photom6trie des lumisres zodiacale  e t  an t i -  
s o l a i r e ,  Ann. de Geophys., 18 ,  341-350. - -  - 

S a i t o ,  K . ,  1961, The gegenschein and coronal streamers of  t he  
sun, Publ. Astron. SOC. Japan, 13, 376-383. - - - 

Schmidt, T.  and H. E l sz s se r ,  1962, In te rp lane tare  Elektronendichte 
und Zodiakallichtspektrum, L I _ -  Zeits. f .  Astrophys., - 56, 31-42. 

Smiley, C .  H . ,  1963, Observation of the  zodiacal  l i g h t  from an 
F-104, Proceedings of P ro jec t  APEQS Symposium, December , 
and 1964, Douglas A i r c r a f t  Co. Rept. No. 6-36443, 55, 
March. 

Southworth, R.  B . ,  1963, On S .  H .  Dole's paper T h e  Gravi ta t iona l  
Concentration of P a r t i c l e s  i n  Space Near t h e  Earth",  
P lane tary  Space Sc i . ,  ll, 499-503. 

Tanabe, H . ,  1961, A photoe lec t r ic  study of t h e  gegenschein, 
Tokyo Astronomical Observatory, unpublished manuscript. 

Tanabe, H . ,  1964a, Photoe lec t r ic  observations of t h e  gegenschein, 
Tokyo Astronomical Observatory, unpublished manuscript. 



18 

Tanabe, H . ,  1964b, Zodiacal l i g h t  and airglow components a t  5300 8 ,  
Tokyo Astronomical Observatory, unpublished manuscript. 

Tanabe, H . ,  1964c, An e v i  ence of the ex is tence  of an airglow 
rad ia t ion  near  5300 1 independent of 5577 1 l i n e ,  Tokyo 
Astronomical Observatory, unpublished manuscript. 

Weinberg , J . L. , 1963a , White-light versus narrowband observat ions 
of t h e  po la r i za t ion  of t h e  zodiacal  l i g h t ,  --? Ncture - 198, 842-844. 

Weinberg, J. L. ,  1963b, Photoe lec t r ic  polarimetry o f  t h e  zodiacal  
l i g h t  a t  h5300, Ph.D. Disser ta t ion ,  Universi ty  7f Colorado, 
206 pp. 

0 
Weinberg, J. L . ,  1964a, The zodiacal  l i g h t  a t  5300 A ,  - Ann. d'Astrophys., 

( i n  press ) .  

Weinberg, J. L . ,  1964b, The Agung erupt ion,  atmospheric ex t inc t ion ,  
and zodiacal  l i g h t ,  Hawaii I n s t i t u t e  of  Geophysics, unpublished 
manuscript. 

Acknowledgements 

The author wishes t o  thank Miss Sharon M i k i  f o r  typing the  manuscri1)t 

and f o r  a s s i s t i n g  i n  the  compilation of t h e  bibliography. 

research  was supported by t h e  National Aeronautics and Space Administra- 

t i o n  under NASA gran t  NsG 676. 

This 

Note added 3 August 1964: 
our a t t e n t i o n ,  and it should be added t o  t h e  bibliography. 

The following paper has  j u s t  come t o  

G i l l e t t ,  F .  C . ,  W .  A.  S t e in ,  and E .  P .  Ney, 1964, Observations 
of t h e  s o l a r  corona from the  limb of t h e  sun t o  t h e  
zodiacal  l i g h t ,  J u l y  2 0 ,  1963, Astrophys. J . ,  ( i n  p re s s ) .  


